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'QE.CTION I

his report is concerned with the shock motion produced abaard

the target ships by the Able and Baker test explosions. Measurements
. of shock motion are of prime interest in order to determine the moﬂm
. and forces to which shipbeard equipment is subjected.

proximately 315 shock measurement s were installed 2 _

* nine 48 destroyers, eight 48) submarines, two (@) cruigers, three 4

:
L

battleships, and three attack transports. Each
ment (turbine, switch-

an actual or potential location of shipboard
the purpose of measur-

boaxd, electronic gear, radar antennsa, etc.
irg some characteristic of the shock motic
velccity-time curve, frequency-response
types of gages were used:

‘\ Putty Gage 176 G
\ Multi-Frequency Reed Gage a7 R’ -
| Motorized Reed Gage 18 R’

. Velocity Meter 20 A
\_Shg%tercage 46 Q
k Displacement Gage 8 O
The material in this repprt is arranged according to the follow-
Ing outline:

Section If is a dlscussion of the theory, description, and accuracy
of the various gages.

Section III is a discussion of the overall plan or 'philosophy of
the gage locations.

Section IV is a detailed ship-by-ship description of individual
gage locations and presentation of the data for each gage. The group
of date for each ship is followed by a discussion of that data.

Section V is a discussion of all the data and a comparison of
the data from different ships.

Section VI presents the conclusions drawn from the tests.
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SECTION IL
GAGE CHARACTERISTICS *

Putly Gage,

The putty gage is 2 mechanical instrument desigaed to measure
the maximum value of the acceleration to which it is subjected. The
disgramatic sketch, Figure 1, shows the major features of this gage,
In the gketch, Purt 1 i & weight which is preased against the top of
the gage frame, 3, by the precompressien of the spring, 2. An exten-
sien of the wclght has & canical peint which iz about .00] inch firom
the surince of the plagticine (putty) insert 4.

N

L LS /I

ANNANSSRANNNREY

p >
N

Figure 1 - Single Element of Putty Gage.
) <

When the frame is accelerated in the direcilia indicated by
the arrow, the acceleration and motion of the welght will be identical
to that of the frame a8 long as the force exerted by the spring exceeds
the inertia force of the we'ght against the spring. At some critical
acceleration, the weight can no longer be held againat the frame snd
it will then indent the putty. For gradually applied acceleratim, the
critical acceleration, A¢, 18 given by the equation ,;. REN
where My, and Mg are the mass of the weight and 1
spring, respectively, and Fg 18 the precompression force of the spring.

* The theory of some of thege gages is taken !n part from Reference

1. An addition to Reference 1 will contain the discussion of inig gection
in more complete form. The References are listed at the end of
Sectien II1.
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: The plarticine inserts were in a plastic disk so keyed to the
frame that the inserts could be identified after removal of the disk
from the instrument. The gages were read by measurement with &
travelling microscupe of the diameter of the indentations which had
been made in the inserts. The maximum acceleration of the gage /s
agsumed to lie between the iarget critical acceleration of thowe
elemoents whick made indentations and the lowest critical acceleration
of those slements which did not make indentations. The accelerations
reparted are interpolations between these two values based upon the
size of the indentatioris made. ‘

Each putty gage used in the tests had eight elements with
eritical acceleration values ranging from 20 to 2600 g. (g is the
acceleration of gravity.) In order to concentrate the critical aceler-
atlons of & gage in the neighborhood of the expected reading, two
ranges of critical acceleration were standardizeéd upon. These
accelerations are abulated in Column 1 of Tables Iand II. -

TABLE I
Low Range Putty Gages
b 8
1 2 3 4 AJ/A Ad/A
Element A T Fg My/M, for for
Ne. () (Milliszconds) c.p.s. To/T=1 T,/T=1
1 20 1.8 262 070 .66 .88
2 50 1.38 362 070 T .95
3 90 1.02 490 214 77 .95
4 150 1.02 490 214 .85 97
5] 300 0.52 970 .019 74 .04
6 760 0.52 970 1.08 .88 .28
7 1200 0.52 970 1.68 .92 .98
8 1800 0.52 970 1.68 .90 .99

3 TOP SECRET




TABLE I

High Range Putty Gages . .
1 2 3 4 Ag/A  Ao/A
Element A,s T Fg Ma/My fer for
No. (z) OMllseconds) c.p.s. To/Tul Ty/Twl
1 50 1.38 362 .00 T .85
2 100 1.02 490 214 19 .85
3 - 300 - 523 970 519 T4 .04
4 650 52 870 519 .87 98
) 1000 02 970 019 01 .88
6 1500 .03 970 1.58 B4 986
7 2000 52 870 1.568 97 g
8 2500 .52 970 1.58 .98 .995

ACCURACY OF THE PUTTY GAGE

The assumption of a gradually applied acceleration in cai-
culation ¢f the critical acceleration is not valid for shock motions
when the time required for severe fluctuations of the acceleration
is of the same arder of megnitude as the transit time of a stress
wave through the spring. The curves of Figures 2 and 3 indicate
the magnitude of the error to he expected when an acceleration
pulse is short. In each curve A, is computed by the formuls. of
page 2; A is the actual peak acceleration of the gage frame;

T is the time required for a longitudinal stress wave to pass from
one end of the spring to the other; T, 1s the duration of the pulse;
and Ms/My, 1s the ratio of the mass of the spring to that of the
weight. T and Mg/My are listed in Columns 2 and. 4 of Tables I
and II. These curves were derived theoretically, using the assump-
tion that indentation of the putty occurred as soon as the welght lost
cantact with the frame. Actually, the clearance beiween the cone
point on the weight and the putty surface i3 abeut .001"’, which
causes too low a reading for short duration pulses of acceleration,
The only analyses available consider the two effects separately.
The effect of clearancé alane is indiceled in Tables I and II by
Colurm 5 (Ac/A when Tq/T=1) for a half-sine pulse, and Colunm

6 (Ac/A when Tg/T=1) far a square-wave pulse. If the two effects
were combined, vre would have curves resembling those of Figure

2 and 3 except Ac/A would be closer to 1 in the region To/T>2

and Ao/A would be very small as T,/ T approaches zero.
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' Thus the puity gage shows good accuracy for T /T > 2and
rends to low for shorter pulses. Fortunately, the siress produced in
equipment is not propertional to acceleration when the pulse duration
Iz mnch ghorter than the natural period(s) of vibration of the equipe
mext, but {8 more nearly proportional to the velocity change produced
by the pulse. For this reason, an scceleration of 1600 g. of durzlien
1/2 raillisecond will produre only slightly higher stress in most
equipment than 500 g. of 1 milliFecond duration. Therefore, the
-geaurrence of low readings far short pulses axe not of sreat practical

significance.

A large errer czn be caused if regonant vibration of a putty
gage spring 18 Induced to transient vibration of the supporting structure,

There rescoant frequencien, Fy, are odd integer multiples of the values -

P In Tables I and II, Column 3. There seems to be no resson why the

L siress fluctuation in the spring cammot bullt up to a value equal to the
precompression of the spring, in which case an acceleration of legs
than one half A, will cause indentation. The occurrence of regonance
{5 expected to have been rare and, in order for it to be misleading, it
had to p zrmit premature indentation of particular elements. For ‘
example, if plungers 1, 2, 3, and 7 of a gage showed indentation, Number
7 wguld have been 1gnored Alse, resonance in spring number 1 ig inw
slgnificant. Thus, while resonance can ause large errors, such

- T ers the result of a ceincidence and therefore must have orcurr-
&d In only a few gages.

' Acciden‘.tal indentation could have occurred in the two weeks
- pricr to and after tests during which the gages were being installed
- o gerviced at their test locations. Two cases of accldental lndenta~
Hon were found and correcied just prior to the Baker test, one dve {¢
straightening of some buikheads of a degtroyer with a sledgehammer
- and ome due (o firing of a small test charge near ar APA, The
chanee that large errors due to joltiny of shructure near installed
gages occurred is pelleved to be small. Except In the case of the
wrall test charge, accidental indentations which were found did not
_exceed 100 g. ,

The error in interpolating between the critical accelerations
of the plungers probably did not exceed +25 per cent of the interval
between successive critical accelerations. The putly gages were
usually in a group of other types of gage and their rezdings can be
checked againsi those of the read, indenter, and veloclty gages.
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GAGE.

" A nmlY-frequency reed gage eunta.lnl eight flat spring stewl
#beipy, such of which is firmly clamped to the gags frame st ous end

aﬂhaaammwtﬂndicmeethsrend The fundamenial sutorsl

frequencier of vibrution of thess reeds ure 20, 40, 100, 210, 346, 43§,
579, tnd 920 cycles per wecond, respsciively. Motion of the reed iip
mtiwtathe:agehﬁme.swked o & sheet of waxed paperﬁw
te the frame by menns of scribers which are fixed to-the reed Hp. The
regerd on the paper then shows the maximum deflection of thernd
ﬂpnpaxddmtr&mitsminl position,

The sigulficavces of the reed gage dais is derived from m
Doy of the response of complex ¢instle (lineny) siructures ts &
gm*&n ock motiea of the femdation of the strusture. Refsremcen

a2l 8 show that the disteriion of the slusiic siructure may be cons
widered to be made up hy superpssition of the naturul medes of
vmam of ﬂwsi:mcm Also, the amplitude of each mode depemdn
sly upont the naturel of the mode, & factor depending upsm
wheye the shock motion 18 latreduced, and the shock metien. If the -
elastic distertisn of & single-degreesof-fresdom system of a cortuin
nghoenl frequenty, én , for & given shock motion 18 known, the dig-
tevtlen of 2 mode of & tomplex system which hasg the same natural
frequency can be found. Thus, the reed guge records Indlcate the -
wffpet of the shock upen simple structures and comparison of ‘
recurds from different lacations indicated the relative damage
capselty of the shock at the different iocations,

The reed gagerer:m'd is pletted in thig repert as the ratis of
maximum tip deflection to static deflection versus reed natural frée
quemey. This is ueually called a frequency-response carve, The
siatle deflection of a reed Is determined from lts natural fre-
quency i by the formmis {c—?— and the maximum tip dé~
flectien x up and down for each reed in measured from the recdrd.
The ratle 4  corresgpending io 4 particular £, then is the max-
{rm momber of *’g’’ which a simple system having the same £y
wedd be sahjected s by the shock,

The pature of the shock itwelf can be partially recmsh'ne'm
from the reed gage recerd by comparing the frequency-reapm
W with the known curvey for certain simple shocks., An-

“amitvalent’’ simple sheck which will produce roughly the sums
ch-»rexpme curve can thus be selected. The value which

x/ds  appreaches as . approeches infinily is the pesk sccelers
atiun of the shock, S the reed guge iy very lmaccurate for high
vilues edfn,thlsﬁcthasbeenused to improve the accuracy of

TOP SECRET 8
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the curve in this region by r;lc:tting the peak acceleration found by an
adjacent rutty gage at about f.n 1000 eps. -

‘The value of £, at 2 maximum value of %% indicates the .
preiominant frequency of the shock, Study of the frequency response
curve for several types of simple shocks illustrated in reference 4
shows that the predominant frequency is approximately equal to the
reciprocal of twice the duration of a single-pulse shock (half-sine
wave, square wave, triangular wave, etc., of acceleration) cr is
equal to the frequency when the shock is a steady or transient
vibration. The predominant frequency found for a reed gage on the
shell of a ship shouid approximate the reciprocal of twice the dura-
tion of the explosion pressure wave., The predominant frequency’
for inter‘or iocations In the ship will be lower and indicate to what
extent the intervening structure acts as a “shock mount’’ for interior
equipment

In addition to the frequency-response curves, the 20 and 40 cycle
reed amplitudes are tabulated because they approximate the amplitude
to be expected of shock mounted equipment and thus supplement the
lead () gage measurements.

- ACCURACY OF REED GAGES

There are several possible sources of deviation of reed gage

performance from the theoretical ideal. Most important is the in-
accuracy of measurement of the records. From experience in
nieasuring these records, it is estimated that an accuracy of + 017
is the b,gst possible. The error in the curves plotted is therefore
+.01/4 . Since 4 decreases rapidly with increasing fn, the error
nrobably amounted to several hundred percent for the highest
frequency reed. The probable error is tabulated below for each reed.

i Erroring In Errorin g

20 A1 345 123

40 1.64 430 189
10C 10.4 570 332
210 45,2 920 868

As mentioned before, the reading of an adjacent putty gage has been
plotted on each frequency response curve to indicate the value of
*/4s which the high frequency reeds should approach.
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In a few cases, the amplitude-of the low frequency reeds was
s¢ great that the serlbers went off the edge of the recording paper. :
This is noted on the curves for the reeds to which this happened, The
points plotied represent the distance to the edge of the paper. The
actual X/, was, of course, greater than that plotted.

The reeds are not pure single-degree~of«-freedom gysiems
as 18 required by theory since they have many natursl frequencles
above the fundamental and they are nonlinear at high amplitudes,
The record of motorized reed gage R”’3 of the DD408 on test Baker
showg clearly an example of simultanecus excitation of iwo natural
frequencies of the 20 cps reed. The next higher natural frequency
obgerved is estimated from this record to be 350 cps. Due to the
high ratlo of the higher frequencies to the fundamental, and as the
displacements caused by the higher frequencies are small, it is
agsumed that the contribution of higher harmonics to a reed is

negligible.

It is known that the assumption that the reed tip deflection
will be the same as the deflection of 2 mass~-on-welghtless-spring
system of the same natural frequency ig not valid. This error is
in addition to the effect described. in the preceding paragraph and
Is due io the fact that the scriber is located at the center of the
brasgs weight while the polnt at which the mass should be con-
sldered to be concentrated is closer to the base of the reed. This
exrror increases as the mass of the reed becomes larger relatlve
to that of the brass welght. The readings used in this report are all
actual reed “2flections and are therefore larger than would have
occurred with the more theoretically desirable mass-on-weighiless- -
spring system. Factors by which the reed deflections should be
multiplied to convert to the simple mass=-spring system deflections
have been obtained from experiments subjecting a reed gage to
known simple shocks. While these factors may be subjected to re-
vision, they are tabulated below in Table III to indicate the relative
magnitude of error only. It is of interest to note that the factor

i Factor N Factor
20 .98 345 .68
40 .94 430 .65

100 .86 570 .68

210 .78 020 .614

for the first mode of a simple cantilever (no brass weight) is, by
thewory, equal to .64. The effect of the higher modes would be to make
this factor somewhat greater.
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The motion of the reeds was damped by the friction of the waxed
paper which tended to reduce the reed amplitude, particularly in the
case of resonance of a reed frequency with a transient vibration. The
amount of damping is indicated on motorized reed gage records at the
end of Section IV, which were made by dropging the gage onto a heavy
steel anvil. Measurement of the decremen t the decrement per
cycle is independent of amplitude, which is characteristic of Coulomb
damping. Typical measuremenis are tabulated below in Table IV
for those reeds which could be measured. '

TABLE IV
f, Decrement/cycle Decrement/second
e inches in/sec.
20 .132 2.65
40 1156 4.60
100 .014 1.40
210 .004 .82

The reed gages had about the same chance for accidental
exqitation as the putty gages.

MOTORIZED REED GAGES

The motorized reed gages are identical to the reed gages,
just described, except that the spools of recording paper had
electric-motor drives which were staried just before the test
explosions. The records obtained showed the variation of reed
amplitude with time. The time scale was not recorded separately
on the paper but could be =siimated from the transient vibrations
of the reeds. :

The records obtained were used to plot frequency-response
curves just as was done with the non-motorized gages. Some of
the more interesting records are reproduced in Section IV.

The accuracy of the motorized reed-gage record is the

same as for non-motorized reed gage except no error due to ac-
cldental excitation could occur.
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INDENTER GAGE

~ The indenter gage was designed as s pesk-reading accelero-
mater, Figure 4 shows the essential detalle &f such a gage. The mass
M i» gulded by case C and rests against the hardened steel pins B.
The end of B in contact with M is cut off square, but the other end
hax a 90° conical point and just contacts the flat surface of a scft
aluminum plug P.

4

Figure 4

When the case C Is accelerated up cr down, the inertia of M causes
a cane point to be pressed into its aluminum plug. It has been shown
far static tests that the depth, d, of penetration of the cone point

into the sluminum 1s related to the applied force F by the formula

F =Rd2 where R i8 an empirical constant. Further, the depth of
penetration is uniquely related to the crater diameter of the impres-
glon, Assuming that the static law F =Rd2 applles under dynamic
loading conditions, we can find the peak acceleration of the mass M
from a measurement of crater diameter and.a curve of F/M versus
creter diameter. However, we are interested in the peak accelera-
tlon of the gage case, not that of the internal mags. While the two
are equal for a gradually attalned steady acceleration, they can be
very different for rapldly fluctuating accelerations.

A theoretical analysis of an indenter gage with values of M
and R the sume as those for the gages used at Bikinl has been made
by Dr. Paul Symonds of NRL for the case when the gage bage under-
goes a half-sine wave pulse of acceleration with a peak value of Ap
and a duration T. The curves resulting from this analysis are shown

in Figure b.

TOP SECRET 10
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The gage reading 13 too low for T< 1/2 millisecond and 1s about 2-1/2
Hmes too high for T in the vicinity of 1-4 millisecends. At larger
values of T, the reading approaches the true value.

When the shock consists of a transient vibration, it can be
rendily seen that the maas M will lose contact with the pin as soon
as the g.'cceleration of the base reverses iis direction. The masg will

rattle” back and forth between the pins a large number of timeus,
Each impact 18 theoretically capable to Increasing the indentation
of the alurninum regardless of how large it may be already. There-
fore, no theoretical upper limit can be placed on how much too high
the gage will read.

In the gage used, The central mass M was supported by six
ping rather than two so that the peak acceleration of the mass would
be recorded in both directions for each of the three rectilinear axea
of the gage. The orientation of the gage axes relative ‘o those of the
ship were recorded. The data tabulted for & gage glves the peak
acceleration of the maas calculated by the methed outlined above .
for each of six directions. Each directicn gives the bearing and
elevation of the acceleration vector. It was not posaible to convert
these vectors into a set parallel to the principle axes of the ship
because it was not detemninable whether these vectors were com-
ponents of some diagonal vector or were the principle vectors of a
shock whose direction of motion changed with time, -

ACCURACY OF THE INDENTER GAGE
It has been shown in the preceding paragraphs that the in-

" denter gage may be Inaccurate for shock motion of the type ¥ be

expected, It shouid be noted however, that the, gage will always
read too high unless (1) T<1/2 millisecond, cn‘fi? the force requir-
ed for indentation is greater for dynamic than for static loads.
It 1s believed thut T was not less than 1/2 milliseconds at the
locations where indenter gages were placed. For Baker shot,T
wauld certainly be greater than 5 milliseconds at the locations
(in superstructure areas) of the indenter gages. For Able shot,
where the blast duration was in the order of a second, 1t would
also be expected that T would be greater than 5 milliseconds. The
erreor involved in above statements will be overshzdowed by the
gther errars already discussed.

Ancther source ¢f error was the fact that some indenta-
tiem was unavoldable during assembly of the gage. These usyflly
correspond to about 20 to 80 g so one can be reasonably certain
that readings over, say, 100 g were due only to shock.

11 TOP BECRET




It should be cancluded that the values of acceleration determined
from indenter gage readings were somewhat gresater than the actual
peak acceleraiions for associated frequencies less than 1000 cps.

SHOCK RECORDING GAGE

The shock recording gage 1s easentially equivaleat te a refined,
single-slement, motorized reed gage. As shown in the photographs
(288-288) of the installed gages, a mass and coll-spring system is
used instead of a reed, and motion of the maas relative to the gage
frame is marked on 2 strip of waxed paper which is drawn under the
stylus by a motor-driven spool. Tirae intervals are indicated by
firing a spark through the paper at about ten millisecond Intervals.

A detalled smalysis of these records cannot be made at this
{lme. The acceleratio-time curve of the gage base msay be obtained
from the record by application of the equation X = wfu + U, where X
is the acceleration of the base, w is the natural frequency of the mass-
spring system iu radlans per second, u is the relative motion recorded
by the meter, aad i is obtained by double dﬁfgrentlg. of u with
respect to. time. F las for the velocity, X = W9/ udt #u, or the
displacement, X = W4// udt di + u, may be used if preferred. Coples
of some of the records are included in this report in Section IV.

VELOCITY METER

The velocity pickup used was originaily designed by the
British and was extensively used on their ‘‘Cameron’” trials. Modi-
fications of this Instrument were made by the David Taylor Model
Basin group and a more detailed description of this instrument can
be found in their reports. The essential features of the unit are

: \\\\\\\\\\\X \ _\'ﬁ T L Pickup COl. ATTACHED TO

¢ ﬂ ;/ FRAME OF THE UNIT.
\\ Q N m% .
\ Koo 522 ,// MASNET SEIEMICALLY MOUNTED
\ NNNRANNANNNN /] j
/ / 1
i

Figure 6. Bwitish Type Velouity Meter.”

N\
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\.\

3 N
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{llustrated in Figure 6. The velocity pickups and their recording
systems reported here were operated by personnel from the Bureau
of Ships and from the Narfolk Navy Yard.

The system of recording employed was frequency modulation of

the signal impressec on a wire recorder. A centrtl or carrier frequency

of about 4500 cps. was used. The system of recording and the velocity
meter were capable of responding with reasonable fidelity between a

range extending from about 10 cps to over 1000 cps. However,

frequency

it is evident, from the study of the records, that the wire in passing
through the recorder suffered transient longitudinal vibrations which
effectlvely caused a considerable background frequency modulation to
be impressed upon the record. This background was generally between
10 io 25 per cent of the full acale deflection. Am & result, anly records
far which the real veloclity changes were greater than 28 per cent of
#iull scale were noticeable as such. For records in which full scale de=
flection occurred, the error is esitimated to be no grzater than 26 per
cent. It should be remarked that the principal of recording is excel-
lent and should afford good results if employed with a recorder built
with this method in mind.

In inspecting the velocity meter records, the effect of the
Springs and bottoming of the magnet must be congidered. The springs
cause a low frequency oscillation of the record at less than 10 cps.
When the magnet bottoms agalnst the base of the meter, a sudden
reversal of the signal occurs which 1s rather easy to detect. The
stop in the other direction s the relatively flexible iop of the meter
cover which reverses the signal in a time which s not short ree ». ,
lative to the shock motion changes. The magnetic field at the pickup
coll drops from full strength to about 50 per cert of full strength as".
the magnet moves through the last 1/8” to the top stop. The effect of
this is to make the meter cover seem even more flexible and meke
thig bottoming difficult to detect. The magnet bottoms after travcl-
ling zero or two inch (nominal travel between stops) after a previous
bottoming. The travel to a stop from the rest position of the magnet
is gbout one inch., By integration of the velocity-time record, the
times at which bottoming will introduce a spurious record can be
found. One can alsv find the direction of motion with respect to the .
front and back of the pickup unit, by noting whether a veleocity results
in a hard aor soft bottuming of the meter. -, ‘
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RECTION II
INETRUMENTATION PLAN

Ohjsctives. Ix arder to provent the shjectives of this wirk,
it 15 xucessary ts descride the things that sccur it u ship’s shrushon

“Interunl structures which are connscted to the hull wi
tharefsre be subjected to forces canged by the movement of the
ghall plating and framing uw 8 regdlt of wrisrwaier explosions, -
Thites Iarces will couse the sbructures to sscillite, the actunl char=
acterigtics of the myvements depending on the mass und wtiifness .
of the loading abtructure, the muxs of the shell plating, framing s
Wuter,udthuluﬂnmdthemuplaﬂngmmm

““Decks aad Mulkhends which are not ia direct contact with
the k]l delow the waterlixe will recelye shock ferces vin structures .
lixking them o the hull belew the watsrline, These siructures, by -
mdmummnmmw,mnmummmx
farces traasmitipd te such decks mnd kulkheads,”

The shjectivey af the Inwbrumentation was t¢ determine the
charueteristice ¢f the mution of the viricus parts of the ship due t»
thir pregnore wave resxiting frem the explosions of the stomicbegmhe.
Sixew it 1» these sheck mastioas of the structures which cause daxnge
‘ts oquipment attached is these structures, it s necessary in e




.

I DEEI‘R OYERB .

: The Degiroyers chogen for instrumentation were thm whlch
were In the westerly siring. Two ships, the DD404 and the DD498,
were Instrumentated rauch more completely than the other ahips in
the string. Putly gages, reed gages, and veloclty meters were installed
throughout these two ships, starting in the aft fire room on the keel top,
then cn external frame numbers in the same compariment. In theen-
gine. room, gages were installed on the following foundations: The main
switeh board, low pressure turbine, and the turbo-generator. It wag -
considered that these gages would give data that was representative
of cmnditiems below the main deck.

The second group of gages installed on the DD464 a.nd 468 were

thope in the superstructure. Gages were installed on frame numbers
on both the first and second superstructure deck level, in the main
battery fire control director, and the radar antenna mouming brackets
at the top of the fore mast. Only putly gages were installed at the top
@f the fore mast but in 41l other locations clusters of gages made 1p
of putlty gages, reed gages, and velocity meters were installed. The
ohjective of the instrumentation of the DD404 and DD408 was to deter~-
mine the characteristics of the shock in various parts of the ship due
to the explosion. One sort of thing which this data would yield would
be the relation between the shock experienced by equipment which
was Installed on foundations atiached to the hull numbers and the
shoek experienced by equipment in the superstruciure. It was hoped
that an empirical relationship could be extablished concerning the
characteristics of the shock delivered to the keel as compared to the
shock transmitied to various other parts of the ship as one moved up -
from the keel through the structure to the main battery director and
then to the masthead.

In addition to the gage menticned above, for the B shot, four
shock recording gages per ship were added. These gages were
located close to the ““A™ shot gages as follows: One on the keel top,
e on an external frame number 5 below waterline, one on frame
5' below main deck, and one on the low pressure turbine foundation. -

On the remainder of the ghips in this Destroyer string, putty

. gages and reed gages were installed on the keel and on a frame

number in the flre room and two putty gages were installed in the
superstructure. The gage locations were selected on each ship to
be as much similar to the location: on the DD404 and DD408 as
pessible, These gages were essentially range gages. The resulis
would give data on the shock characteristics as a function of the
distance of the ship from the explosion.
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Since these range gages were in locations which were similar to thoge
wn the shipsr:ﬁch had a more complete instrumentation, it was con-
#ldered possible to draw conclusiong concerning the shock character
istics throughout the ghip with tne data from the range gages and the
canclusions drawn on shock propagation through the ships structirs
ag a rezgét of the analygis ef the data from the gages on the DD434
and DD408.

I. SUBMARINES

the plan for the desiroyer instmumentation in that two of the target
ships had a relatively large number of gages Ingtalled to give data
on the transmission of shock through the structure of the ship while
the remaining six ships had but two gages, each installed to give
data on the intensity of sheck as 3 function of distance from the
explosion. ,

In all eight ships the range gages, one putty gage and one r- ad
gage, were installed on the flange of a hull stiffener in ite torpedo
room and the side of the ship which was closer to the explosion.
Except for the 83308 and the 88335, thix constituted the instrumen.
tation., However, in the cases of the S8308 and SSS3E. in addition to
these range gages, twelve putty gages were installed in each ship to .
glve data on the characteristics of the shock oo uweirg in various
parts of the ship. The locations of thesge gages we ~¢ as follows:

In the engine room on the generator foundation, * . the maneuvering
roem on the supports for the control cubical and also on the control
cublcal, in the conirol ronms on bulkhead stiffeners, in the canning
tower on the extérnal plates, and on frame and deck beamg in the
torpedo rooms. The objective of the instrumentaticn was to obtain
data on the characteristics of the Shock to which equipment, in the
several types of structure of whick a ship is composed, was subject-
ed due to the explosion.

CAPITAL SHIPS

The capital ships instrumentated were the baitleships USS
NEW YORK AND USS NEVADA, and the cruisers UsS SALT LAKE
CITY and the USS PENSACOLA. These Ships were treated individ-
ually and not ag a group of practically indentical structures as
were the destroyers and submarines.

The gages installed were putty gages and reed gages and the
locations were chosen with the same view in mind as in the case of -
the destroyers, namely, to give information concerning the propag-
atlon of shock through the structure of the ships.
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. The gages were installed on the hull weil below the waterline
on a frame member or some rigld structure attached to the large
structural members of the hull in interior compartments above the
waterline as well as In the superstructure

~

APA INSTRUMENTATION

Yery liitle instrumentation was a'teinpted on the APA’s. Far
the ““A’’ shot, two ships, the APAB4 and APAES, hag instruments in-
stalled, and on the ““B’’ shot the APAS7 was added. The Ins‘rumen-
tation consisted of putty gages installed 'on the founlaiions of equip-
ment, Two gages were installed on external hul! frame members,
e gage below the waterline and one above the waterline, The others
were installed on the following foundations: Maln switehboard, rzin
motar, ané main generator. .

All that was intended to be found from these gages was the
peak value of the acceleration which would be guide and check to
be used in the analysis of the data from the velocity meters which
were adjacent to these putly gages.
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SECTION IV
GAGE LOCATIONS AND DATA

The data is arranged by ships in the following sequence:
destroyers, submarines, attack trznsports, crulsers, and battleships,
Ships of a class are in numerical order. Following the data for each
ship and class of ships is a discussion of that daia.

The following note§ explain some of the notation and symbols used
in that data,

Note 1. The lowest critica! c.cceluration for the low range putty

gage 1s 20g.; the lowest for the high range gage is 50g. When no inden~-

tatlon was found, the acceleration is recorded as less tuan 20g, or less
than 50g.

Note 2. The orientation of a gage is described as *‘directec up’)
“direct to port’’, etc. ‘‘Directed up’ means that the gage body is
above the mounting base, “‘directed to port’ means that the gage body
is to port of the mounting base, etc. A putty gage records only the
acceleration vector or its component which is directecd in the same
sense as the gage.

Note 3. The reed gage deflections are described as ““up” mean-
ing toward the top of the gage or ‘‘down’” meaning ‘oward the mounting

‘base. On the frequency-response curves ‘up’’ and “‘down’” refer in the

direction toward which the reed deflected even though the acceleraiions
plotted are those of the brass weight and therefore have an opposite di-
rection.

Note 4. Direciions indicated in the tables of indentor gage
readings are the directions toward which the accerlation vectors are
pointeda :

Note 5. The following abbreviations and symbols are useds

Putty gage

Reed gage

Motorized reed gage

Velocity meter

Indentor gage

Sheck displacement gage

Acceleration of gravity = 32.2 ft/sec.2

o

e

<%0

B oL
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fn, Naiural frequency of vibration in cycles per sec.
¢.p.8. Cycles per gsecond
dg Static deflection, or the deflection corresponding
to a steady acueleration of 1g.
A Test Able
B Test Baker

Note 6. Motorized reed gage records for Baker showed several
successive shocks but it was not possible to separate the records into
a cansistent mumber of pulses. However, the 1ast pulse, due presumably
to air blast, was always @listinguishable. In preparing frequency-re-
sponge curves from these records, the maximum amplitudes in the alr
blast shock recard have been labeled “‘wave 2”°, Maximum amplitudes
due to the precedmg group of shocks, presumably water-borne, are
labeled ‘‘wave 1"’

Note 7. The bearing listed for each ship in the comments on
that ghip is the bearing of the explosion relative to the ship.

Note 8. DSM reports on shock damags to ships are iaken fiom
reference 6. .

Note 9, Photos of guge locaiions referred ‘o are in the Photo-
graphic Volume of this group of reports.

Note 10, Numbers (1), u),or (3) follow.ing 1w leser A’ {iest
Able data) are estimates of the reiaiive shock [alensiiv "o be expeclied,
at the gage locationand are defined ‘n Sertion V, DISS™ US:JO]\T OF DATA -
TEST ABLE.
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DD390 - USS RALPH TALBOT

Futty Gages

G1 - Photo 202, In flreroom compartment B-2-1. Directed up on top
of keel at frame 99. Note: Cast iron ballast ingots cover the hull plates
for about 2 1/2 ft. sither side of keel.

A. (8) 7og. B. 300g.
G2 = Slmilar to photo 262, In fireroom, compariment B=2-1, Directed .
inboard normal on flange of Frame 99, 4 ft. below upper grating level
on starboard side.

A, (3) less than 50g. B. 60g.

G3 - Similar to photo 291. In C.I.C. room, directed up on deck at frame
82. 5 in. inboard from starboard bulkhead.

A. (2) 60g. - B, 100g.

G4 - Photo 253. In passage-way A-0101-36 just forward of ships Office.
Directed to port on overhead beam at frame 58. 3 ft. to starboard of
ship centerline,

A. (2) 110g. B. 1£0g,
Reed Gages

R’1 - Similar to photo 26Q. In fireroom, compartment B 2~1. Direcied
inboard, normal on flange of starboard frame 100, 4 ]/ 2 it. below upper

grating level

. 20 cps 40 cps
Graph Up Dn Up Dn
A. (3) Fig. 8 .105 .10 .02 .04
B. Figure 9 .02 .03 0 0

R’2 -~ Photo 252, In fireroom compartment B-2-1. Directed up on
frame 99 flange. About 1 ft. to starboard of keel centerline.

«+ 20 cps 40 cps
Up Dn Up Dn
A. (3) readings all zero. '
B. Figure 10 .10 .07 Record torn
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R’3 - Photo 264. In firercom compartment B-2-1, Directed forwerd
on aft starboard suppart of aft boller, frame 100,

A. Readings all zero

B. Readings all zero
Indenter Gagss

Ql - Photo 260. On underside of Mk, 51 20 mm gun director pl%imm.-
Directed down at intersection of 8’ I-beam (about frame 55) and
stiffener (on s*ip centerune) Director platform 18 just farward of

C.1.C. room.

A B
Up 85g. Up 50g. ’
Dn. 6b Dn 70
40° 760 65° 300
130° 280 155° 390
220°® 410 245° 330
310° 615 335° 440

Q2 - Photo 256. On Navigating Bridge deck directed up on deck, 2 in.
from base of starboard ngf2'7 torpedo direcior. Approx. frame 66 1/2.

A B
Up 230g. Up 65¢g.
Dn 220 Dn 65
75° 1270 6Q° 40
- 165° 135 150° 35
25656° 1550 240° 65
345° 1) 330° 60

Q3 - Photo 2567. On top of pilot house. Normal on flange of aft star-
board brace of bagse of Mk. 33 gun directar.

A B
brg. 19° elev. 28° 200g. brg. 41°lev. 28° 155g.
brg. 54°elev.~-55%° 90 brg. 120%lev. 20° 60
brg. 120%elev. 20° 20 thrg. 174°%lev. b5° 05
brg. 199°elev. =28¢ 260 brg. 221°%lev. 28° 220
brg. 246°%lev. b55° 70 brg. 300%lev. -20° 35°
brg. 300°%lev. -20° 20 ©brg. 3b6°%lev. 55° 80
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Q4 - Photo 268, Inside tarret of Mk, 33 gun directar above pllot house.

Directed upon top of port arm of forward U=-bracket.

A B
Up b0g. Up 40g.
Dn 30 Dn 30
70° 166 0° 80
160° 40 goe 130 ,
250 . 15 180° 8b
340° 20 270° 185

COMMENTS
Test Able Range 3735 ft. Bearing of hurst 139°

~_The putty and reed gages were not an surfaces exposed to alr
blast and therefore gave small readings. G4, horizontal within the
superstrucuture, probably gave a representative reading (110g.) for
Interior superstructure locations while readings for locations below
the waterline show negligible values., R’1 vertical on the kee; shows
a low-frequency excitation of about 200-300 cps.

Some indenter gages (Ql, Q2, and Q3) showed very high read-
ings. This is partially in accord with the fact that they were on
stuclures which were struck directly by air blast. Q2 showed its
high reading in a direction parallel to the free-air shockwave front
which might possibly be due to reflection of the wave from the super-
structure. Q2 in particular shows equal high readings in opposiie
directions which indicates that ratiling of the weight caused mast
of the reading 200-500g, seems to be a reasonabie astiiicte of the
peak acceleration of exposed ordrance equipment, Q4 within the gun
director sews a reading of less than 165g. in accord with that of
G4 within the superstructure.

Test Baker Range 5450 ft.  Bearing of burst 265°

The gage lovationg were planned for direct exposure of the star-
board side to the shock waves while the wave actually struc’ the port
side,

The gages below the waterline registered a higher shock at the
keel than on the hull away from the blast, The 300g, reading of the
keel putty gage 13 not well substanijated by the adjaceut reed gage.
However, in consideration of the poor reed gage accuracy at high
frequency, the zpparent disagreement is explalnable if the shock pulse
duration ls less than 1 millisecond.

23 TOP SECRET
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The superstructure gages all show vertical accelerations of
100g. or less. Since the 100g. vertical reading occurred on the putty
gage in the C.I.C. ronom and the exposed indenter gages read less
veridcally, it seems probabe that the origin of the vertical shock
was underwaler pressure waves, Q). exposed to alr blast, had a
400g. horizonta] reading; Q2 was shielded from alr blast and had
readings below 80g. QS was partially exposed to air blast and had
8 220g. reading; and Q4 within the gun director had a 130g. reading.
These readings indicate that shock due to both air and water blast
weaves was felt in the superstructure; the horizontal reading due to
alrborne pressure and the veriical due .0 waterborne waves., 100~
300g, seems a fair figure to assign to shock in exposed ordnance
equipment.

P
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DD402 - USS MAYRANT
Putly Gages

G1 - Photo 2569, In aft fireroom, compartment B-2-1, Directed in=
board, normal on flange of starboard frame 101, 4’ below upper grat-
Ing level.

"A. Not installed, B. 7bg.

G2 - Slmilar to Photo 262. In aft fireroom, ccrapartmeni B=2-1,
Directed up on top flange of keel, 56 in, forward of bulkhead 104.,5,
A. Not installed. B. Less than 50

G3 = Similar to photo 291. In C.I.C. room. Directed up on deck over
the beam at frame 58. © in. inboard from starboard bulkhead.

A, Not installed, B. 300g.

G4 - Similar to photo 271, In C.I.C. room. Directed to port on bracket
on deck over beam at frame 60, 6 in., inboard from starboard bulkhead.
A, Not installed. B. Unreadable

Reed Gages

R’1 - Photo 260. In aft fireroom, compariment B~2-1, Direcied in~
board, normal on flange of starboard frame 97. 4 ft, 6 in. below
upper grating level. '

Graph - 20 cps 40 cps
Up Dn Up Dn

A. Not Installed

B. Figure 12 A7 495 17 .135

R’Z2 - Similar to photo 262. In aft fireroora, compariment B-2~1.

Directed up on top ilange of keel, 66 In. forward of bulkhead frame
104.5.

A. Not installed
B. Not installed

25 TOP SECRET

RS

S, TP N = e

< mmtiiars




~ SNOILYDO1 39V9
~INVHAVWN 20% ad

FiG. 11

2409




T

COMMENTS
Test Baker Range 2600 ft, Bearing 353°

The instrumeniation was planned for starboard exposure to the
pressure waves, rather than the port bow.

In view of the high vertical putty gage acceleraticn of 300g. in
the C.I.C. room, and the sizable deflections of R’1 on the hull, it is
difficult to explaln the lcw readings of the hull putiy gages. D.S.M.
reparts a dishing of the starboard hull amidships, apparently due to
the conlact with tugs during deccntamination, which makes the R’1.
reeding unreliable,
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DD403 - USS TRIPPE
Patw Gages
G1 - Photo 262. In aft fireroom, compartment B-~2-1. Directed in-
board, normal on flange of starboard frame 87. 4 ft. below upper grat~
Ing level,

A. Not installed B. Less than 00g.

G2 - Phot» 263. Tn aft fireroom, compartment B-2-1. Directed up
on top flange of keel. 56 In. forward of frame 104.5.

A. Not installed B. Urreadable

G3 = Similar ic photo 202, In C.I.C. room. Directed up ondeck at
frame 62. 5 in. inboard frcm starboard bulkhead.

A. Not Installed B. L.=&s than 20g.

(+4 - Similar to photo 272. In C.I.C. room. Directed to port on bracket
on deck at frame 61. 7 in, inboard from starboard bulkhead.

A. Not Installed B. lL.ess than 20g.
Reed Gages
R’1 - Similar to photo 2681. In aft fireroom, compariment P~2-1.
Directed inboard, normal on flange of starboard frame 101, 4 ft. 6 in,
below upper grating level.

A. Not installed B. Readings all zero

R’2 - Photo 263. In aft fireroom, compartment R-2-1. Directed up on
top flange of keel, 66 in, forward of frame 104.5.

| A. Not installed B. Unreadable
COMMENTS
Test Bakar Range 4125 ft. Bearing 346°

The instrumentation was placed for starboard exposure to the
pressure wave rather than the port bow. :

All gages show no shock of_ Intensity adequate to cause any read-
ings. DSM reports no shock effects other than breakage of a few light
bulbs. ‘
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BE404 » USS RHIND
Publy Gages

G1 « Photo 263, In a.ft fireroom, csombartment B-2~1. Directed in~
h:c‘f’ normal on flange of starboard frame 87. About b ft. below main

A. (1) 460g. B. 300g.
02 Photo 264, In aft fireroom, compartment B=2-1, Directed in~
board, rermal on flange of starboard frame 101, 4 fi. below upper
graﬁng level.

A. (8) less than 50g. B. Less than 50g.

GS = Photo 263. In aft fireroom, compartment B-2=1. DL'rected up
on flange of frame 101 about 6 in. to port of keel center line,

A. (3) less than 50g. B. Less than 50g.
G4 - Photo 268, In forward engine room, compartment B-3-1. Directed
up on foundation of starboard low-pressure furbine, about 4 ff, below
turbine shaft.

A. (8) less than 50g. B. Less than 50g.
- Gb = Photo 266. Ia forward engine room, compariment B-3-1. Directed

to port on foundation of siarboard low-pressure turbine, about 4 fi. below
turbine shaft, ‘

A, (3) less than 50g. B. Less than 50g.
G6 ~ Photo 267. In forward engine room, compartmeni B-3-1. Directed
up on top flange of short horizontal channel welded between two vertical
stiffeners of bulkhead 118, The channel supports the forward end of
the Inbeam which passes under the starboard end of the main switchboaxrd.
A. (3) less than 50g‘° B. Less than 50g.
G7 - Photo 268, In main battery director. Directed up on special bracket

added on starboard vertical supports of director equipment. Just inside
starboard door of director.

A. (2) 110g. B. Less than 20g.
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DD404 - USS RHIND
Putly Gages
G8 - Photo 268. In main ba{tery director. Dh'eéted to part on same

. bracket ag G7.

A, {2) 100g. B. Less than 20g.

GO = Photo 269, In Supply Office, Directed up on deck at frame 60,
12 in, from inboard bulkhead.

A (8) less than 20g. B. Lesas than 20g.

G10 < Photo 270, In Supply Office. Directed to port on flange of vertical
stiffener (frame 80) of starboard bulkhead. 3 ft. 6 in. above deck.

A. (1) 200g. B. 30g.

G11 - No photo. At top of main mast. Directed up on seat bracket
about 3 fi. below top of mast.

A. Not recovered - Mast bent.

G12 = No photo. ‘Al top of main mast. Direcied tc port on starboard
side of mast about 2 fi. below top of masi,

A. Not recove.red - Mas! bent.
G13 = Similar to photo 301. In forward engine room, compa.rtrhent B~
3-1. Direcied up on port af’ corner of inboard turbo-generator bamk
at approx. frame 114. Base is on upper grating level

A. (3) less than b0g. B. Less than b0g.
G14 - Similar io photo 301 In forward engine room, compartment B-
3=1. Directed to pari aft corner of inboard turbo-generator base at
approx. frame 114; Base is on upper grating level.

A. (38) less than 50g. B. Over 300g.

G15 - Photo 271. In C.I.C. room. Directed to port on bracket on deck
at frame 62. b in. inboard from starboard bulkhead.

A. (2) 125g. B. 50g,
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DD404 - USS RHIND .

Putty Gages

G186 - Similar to photo 302, In Eng'neer’s Record Qffice, Directed up
o deck at frame 101. 8 in, inboard from starbcard bulkhead.

- A. {2) 70g. , B. Less than 20g.
Reed Gg ges
R’’1 - Photo 272. Slow speed. In aft fireroom, compartment B=2«1,
Directed inboard, normal on flange of starboard frame 101, about &
ft. below main deck.

, 20 cps 40 cps
Graph Up Dn Up Dn

A. (1) Fig. 14BFig. 16 695 .67 .46 .38
Bwave 1 Fig. 23 Fig. 24 .03 .02 .02 .02
B wave 2 Fig. 23 Fig. 2b .02 045 .01 020
R’’2 - Similar to photo 260. Slow speed. In aft firercom compartment
B-2~1. Directed to port, normal on ﬂangm of starboard frame 97, 56 in,
below upper grating level.

20 cps 40 cps

Graph - Up Dn Up Dn
A (3) Fig. 16 Fig. 17 183,176 .02 0D

B wave 1 p. Fig. 26 Fig. 27 .02 .02 .01 .0l
B wave 2 p. Fig. 26 Fig. 28 .02 026 .01 .02

R’’3 - Photo 265, Slow speed. In aft fireroom, compariment B-2-1.
Direcled vp on top flange of keel at frame 101.

20 cps 40 cps
Graph Up Dn Up Dn

A. (3) Fig. 18 Fig. 19 05 .02 .02 .015
B. Readings all zero |
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DD404 ~ USS RHIND o .

Reed Gages

R4 - Photo 266, High speed. In forward englae room, compartment
B=3~1. Directed up or foundation of starboard low~pressure turbine.
About 4 ft. below turbing shaft,

20 cps 40 cps
Graph Record Up Dn- p Dn

A, (8) Readings all Zero,

B, wave 1 Fig.29 Fig.30 .02 .03 .02 .01
Fig.81

B. wave 2 p. Fig.28 Fig.32 02 - 015 0 0
R*b = Pholo 266. High speed. In forward engine room, mpartmen.t |
B=3=1. Directed to port on s%arboard IOWwpressure turb e foxmda%ion
near R*’4,

A 20 cps 40 cps
Graph Record _ Up Dn Up‘ Dn

A. (3) Readings all zero.

B, wave 1 Fig.33 Fig.34 .02 .01  .005 .005

B. wave 2 Fig. 33 Fig.3b .02 015 .01 .01
R”6 -~ Photo 267. High speed. In forward engine room, -':‘:ompartment
B=3~1., Directed dowa on underside of fore-and-aft I-beam under star-
board end of main switchboard. Gage is at upper grating level about 30°°
forward of bulkhead 118,

20 cps 40 cps
Graph Record Up Dn Up Dn

A. (3) Readings all zero.

B, wave 1 Fig.36 Fig.37 .00 .06 .02 .02
Fig, 38

B. wave 2 Fig. 36 Fig.39 026,035 .02 .02
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DD404 ~ USS RHIND

Reed Gages ,

R”7 - Photo 273, Slow speed. In main battery director directed up on
special bracket added on siarboard supports of director equipment. J‘ust
inside starboard door of dh‘ectﬁr :

20 cps 40 cps
Graph Record Up Dn Up Dn

. A, (2) Readings all zero.
B, wave 1 Fig. 4 Fig.4l .02 .04 .02 .02
B. wave 2 Fig4 Fig42 .035 .05 .02 6

R"’8 « Photo 273. In main battery director. Directed to port on same bra-
cket as R”’7.

A. Unreadable
B. Record lost

Rd ~ Photo 274. In Supply Office. Direcied up cn deck al ‘rame 60, 30
in. from inboard bulkhead.

_ ' - 20 =ps 40 cps
Graph Record Up Dn Up Dn

A. (3) Fig. 20 Fig. 21 .03 .08 026 .07
B. wave 1 Fig, 43 Fig.44 035 085 .02 .02
B. wave 2 Fig.43 Fig.4b .02 .02 01 01

R’10 - Photo 475, In Supply Office. Directed to por'k on flange of vertical
siiffener (frame €3) of starboard bulkhead. About 3 fi. above deck.

20 cps | 40 cps
Graph Record Up Dn Up Dn
A. (1) Fig. 22 1.35 150 .57 15
B. Figure 46 11 125 AT 27
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DD404 « USS RHIND
Indenter Gages

Ql ~ Similar to phote 306. In aft (No, 4) 5’ gun turret. Directed up an
deck frame member on starboard edge of breech clearance depressiom
about 2 ft, forward of starboard support of gun. Directions assume
gun to be polnted afi.

.

A B
Up Og. Up | 3bg.
Dn 515} Dn - 80
26° 48 16¢ 40
115° 70 105° 25 . 3
2056° 112 195° 25 '
295° 22 - 28b° 50

Q2 = Photo 276, On starboard 40 mm gun platform at approximately .
frame 135. Directed up on deck over the intersection of two beams
under the platform. To starboard and aft of gun pedestal.

A B

Up 60g. Up 85¢g.
Dn 140 Dn 40
40° : 150 80° - 00
130° 90 170 ¢ 70
220° 170 260° 75
310° 85 360° - 80

Q3 - Photo 277, On post 40 mm guu platform at approximately
frame 135. Directed up on deck at location summetrical about ship
centerline with Q2 location, :

A B
Up 125¢, ‘Up 160g.
Dn 140 Dn 50
19° 725 15° 235
100° 295 105° 70
190° 370 195° 430
280° 150 285¢ ~ 70
TOP SECRET 33
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DD404 - USS REIND
Indenter Gages f

i

- Photo 278. On port mark 51, 40 mm gun director platform. Direct~
ed down at Intersection of beams on underside of platform. Directar ped-
estal 18 over center of rectangle formed by bzams on underside of plat~
form; gage 18 at forwaxrd starboard ~orner of this rectangle.

A B
Up 50g. Up 40g.
Dn 70 Dn 80
45° Y5 70° 35
1356° 50 ' 160° 25
225° 120 250° 30 .
316° 80 340° 30

h = Photo 2’79_; On main deck about 6”° outboard from base of port tor-
pedo tubes. Direcied up over main frame member of approx. frame 112.

A

B

Un Og. Up 50g.
Dn 60 Dn 20
30° 50 Qo 40
120° 80 90° 20
210° 80 180° 15
300° 50 270° AQ)

QB - Photo 280. Al base of port torpedo director on navigation bridge
deck. Dir:=cted up on deck to starboard and aft of directer pedesial
over intersection deck reinforzing memeters.

A

B
Up 105g, Up 70g.,
Dn 110 Dn 90
50 170 0o 20
95° 100 90° 35
185° 200 180° 0
9759 130 270 70
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DD404 - USS REIND

Indenter Gages

Q7 - Photo 281. On pedesial of main b in, zun direcior. Directed aft
and up on ﬂa.nge of aft brace of the support tube, 2 in. above top of pllot

hw.se
A B

b::;g. - 0° elev. =20° 3b; brg. 02 elev. -20° 30g.

o [ e o

R I R -

» 180® * 200 118 P 180° ”  20° &0

¥ gp18 7 .49° 375 9p1°® ¥ .42° 95

”  9gge P 43° 712 o 289° 7 42° 48

Q8 - Photo 268. Inside main b in, gun director turret. Directed up on
same bracket as G7 etc

Up

Dn .
T0°
160°
250°
340°

A

165g,
170
520
490
400
550

Up
Dn
75°

- 165°

26b°
34h°

B

60g.
30
20
30
30
30

" QY ~ Photo 282. Inside main b in. gun director. Direcied up on 3 in,

% 8 In. x 1/8 in. channel which runs forward from forward port corner
of the internal director mechanism shell, 30 in. above platform which
is just inside port dcor of director.

Dn
45°
13b°
. 226°
3156°
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DD404 = USS RHIND
Shock Displacemeni Gages

01 - Photo 283. In aft fireroom, compartment B-2~1, Directed to pm‘t
on flange of siarbosrd shell frame 93. 3 ft. below maln deck,

B. Record not reproduced but is available.

02 - Photo 284, In aft fireroom compartment Béé-l. Directed to port
on flange of starboard shell frame 93, 4 ft. b?’aw upper grating level.

B. Record not reproduced but is avallatle,

03. Photo 285. In aft £e room compart
flange of port frame 101 near keel.

nt B=2~1, Directed up om

B. Record not‘repro-d ced but is available,
04 - Photo 286. In forward engine ro¢m, compartment B-3-1, Directed
up on starboard aft corner of base offstarboard turbo~generator at
approx. frame 114. Base is at uppey grating level.

B. Record not r7{>roduced but is avallable,
Velocity Meters /
V’1 - Photo 287, In aft ﬁrerooxfi,, compariment B-2-1. On starboard
frame 101, b 7i. beiow main deck, Directed to port. Note:; Travel to
basge stop is 1” + 1/32”,

A, (1) Record not distinguishable

B. Record not dis"t'ingm‘.shable,
V’2 - Photo 264. Afi fireroom, compartment B-2~1. Directed to port
on starboard frame 101, below upper grating level. Note: Travel to
age stop is 1 1/8"7 1+ 1/32

A. (3} Record not distinguisable.

B. Record not distingulshable.

36 TOP SECRET

e

.




S LA

DD404 - USS RHIND |
Velocity Meters

V’3 - Photo 272, Aft fireroom compariment B-2-1, Directed up en
frame 101, about 1 ft. to starboard of keel centerline. :

A. (8) Record not distinguishable.

B. Record not distinguishable,
V’4 - Photo 268, Forward engine room, B-3-1. Directed up an star-
bourd low pressure turbine foundation, about 4 ft. below turbine shaft.
Note: Travel to base s'op s 1 1/16”° + 1/32”, .

A. (3) Record not distinguishable.

B. Record not distinguishable,
V’'5 « Photo 288. Forward engine room, compartment B-3-1, Direct-
ed to starboard on starboard low pressure turbine foundation, about 4
ft. below turbine shaft. Note: Travel to base stop is 1" + 1/82%,

A. (3) Record not distinguishable.,

B. Record not distinguishable,
V°6 - Photo 289, Forward engine room, compariment B~8~1, Directed
down on under side of beam under sfarboard end of main switchboard,
20"’ forward of bulkhead 118,

A. (8) Record not distinguighable.

B. Record not d._istingtnshablea
V’7 - Photo 269. Supply Office. Directed up on deck over beam at
frame 60, 12" from inboard bulkhead. Note: Travel to base stop
ig 1”4 1/327, |

A. (3) Record not d.istinguiéha‘ble,

B. Fig. 48, Channei 7.
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DD404 - USS REIND
 Velecily Meters

V’8 « Photo 270, Supply Office, Directed to port an starboard

frame 61, about 3 fi. above deck. Note: Travel to bame stop is 1*’ 4 1/32”,

A, (1) ¥ig. 47, Channel 8.
B. Fig. 47, Chamnel 8.

7’9 - Photo 200, Main battery directar, Directed up an gage bracket
jumt inmide starboard deor. Note: Travel te base stop is 17 + 1/32”.

A. (2) Record not distinguishable,
‘B. Recard not distinguishable,

V’10 = Photo 200, Main gun director. Directed to part en gage bracket
Jusst inmide sinrboard door. ‘

A. (2) Fig. 47, Channel 10,

B. Fig. 48, Chamnel 10.
COMMENTS |

Test Able Range 3038 ft. Bearing 61°

Puity gages G1, G7, G8, G10, G15 and G16 were the only gages
to show any reading. All these were on or very cloge to bulkheads
ar structures acted upon directly by the pressure wave. In factall
thege structures were dished severely by the pressure. Note that
G2 which was about 5 fi. below the waierline was unaffected while'
G1, 5’ above the waterline, read 450g.

Reed gages R*’1 and R’10 had high readings in accard with the
puity gages adjacent to them. Both show a long duration shock as
indicated by their frequency response curves. R’10 was on the
Supply Oﬂ'ice bulkhead which was ruptured and dished several inches,
and indichtes an “equivalent shock duration’ of 20 milliseconds. R*’1
indicates an equivaleni duration of 10 and/or 2 millis#conds. The
difference in response frequency is tentatively attributed to difference
" innatural frequency of the structures on which the gages were maunted.
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The indenter gage readings are fairly consistent with the other
gage readingu. Ql, Q2, Q4, and Qb all had rather low readings ape-
. parently because they were tied in closely with heavy rigld moumting
bages rather than the lighi structures with extensive exposed areas
which produced .arge putly and reed gage readings, QS at the part
side location corresponding to Q4 on the starboard side read high
fur seasons not apparent. QS gave a reasonable reading; Q7 seems
rather high, Q8 was adjacent to G7 and G8 and read 60% and 500%
higher than these putty geges for the same directions.

Velosity meters V'8 and V’10 indicate shocks in agreement with
the similarly placed roed gages and putiy gages. V°8 recards a
" vyeloelty change of about 18 fi./sec. in an interval of 10 milliseconds
at dme equal to .165. In this interval the greatest slope carrespads
to about 110g. as compared with 200g. recorded by G8 at the sams
location. A transient wibration of about 70 cps is discernable, R’10
at thig location indicated a disturbance of about 100 cps. The V’10
record is of a quite differeut nawre, presumably because the gagse
location was noi closely connected with exterlor surfaces. Inter-
pretation of this wave 1s difficult since the sudden velocity changes
at .12 and .15 seconds are probably due to bottoming of the gage. The
rise from .075 to .12 seconds is gradual and corresponds roughly to
the natural vibration frequency of the spring supparted mass of the
velocily meter. Since the adjacent putty gage read 100g., it is con-
cluded that the velocity change produced ky the 100g. acceleration
wag not large enough to be apparent on th= velocliy meter record.

In summary, 800g. seems !0 be a fair estimate of the acceler-
ation of structures having a high ratio of direcily exposed area to
registance to motion (i.e. mass or rigid connection {0 massive un-
exposed members). Locations immediately adjacent to the above

t not close to very heavy members regisiers about 100-200g.
Examples of these latter locations are within the gun director, with-
In the Engineer’s Record Office, on the deck of C.1.C., et¢. Heavy
masses such as the 5"’ guns and the torpedo tube base undergo
accelerations less than 100g. and structure over, say, 5 fi. away
from the exposed surfaces show acceleraticns under 100g. even with-
out benefit of adjacent massive items.

‘Test Baker  Range 6825 fi.  Bearing 318°
The instrumentaiion was planned for éirect exposure of the

Starboard side to the shock waves, while the port bow was actually
closest to the explosion. '
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The only putty gages to show readings were G1, G10, G14, and
G15 of which only G1 and G14 were of significant magnitude. Since
the indentations of G14 were very small and a zero reading is indicat-
ed by the location and the readings of the other gages, ii is consldered
that the G14 reading should be ignored. The G1 reading also is
questicnable slace the identical location on the DD408 showed no read=-
ing and its location was very likely to be siruck by a tug or small boat.

All the reed gages showed negligible shock. The motorized gages
recarded the underwater and airblast shocks separately on the ime
Scale. The motorized reed gages show a trend which is supported by
the velocity meters and other gages in that the keel and hull gages
suffered less shock due to the underwater pressure than those in the
supersiructure. This is a contradiciion to the generally accepied
rule that the shock in the hull us greater than that above the waterline,

This will be discussed in the comments on the destroyers as a class.

‘wWhile the motorized reed gage records do not permit definite
geparation of the successive pulses prior to the alrblast, they show
excitation by these pulses up to 1.3 seconds after the inital excile-
tlon. The major pulses are usually apparent however,

V’7, V'8, and V'10 were the only meters to show readings above
the background V'7 and V’10 record low and apparently reliable
indications of the successive underwater pressur- waves. V'8 shows
one definite pulse and vibration probably at the biikbead natural
frequency but it is not certain whether this is du= ic air or water
pressure., Note that these gages were In the sup=rsiruciare.

QS and QY were the only indenier gages which recorded a shock.
It may be significant that both were on the port side. QY is within
the gun direcior and vields a higher reading than the putly gages and
the indenter gage on the starboard side of the director or ihe indenter
gage at the base of the director., This suggests that iis reading and
probably that of Q2 were caused by the airborne pressure wave,

While the shock recorded was low, daia was obtained on tha

variaiion in shock with location in the ship. Both air and water

rressure produced readings but the disiribution of the waterborne
shock is thus far anamalous.
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DD406 - USS STACK

Pully Gages

G1 = Similar to photo 261. Aft fireroom, compartment B-2-1. Directed
to pari on starboard frame 07, 4 £{. Lelow upper grating level.

A. (8) iess than 50g. B. Less than 60g.

/

G2 = Slmilar to photo 262, Aft fireroom, compertment B-2-1, Direct~
&l up en top of keel 10" forward of frame 101,

Ao Le“ thm 503» Ba Ile“ than 5%9

G3 = Photo 201, C.I.C. Directed up on deck 5’ inboard from starboard
bulkhead, just inside starboard door.

A, (2) 90g. B. 30g.

G4 - Photo 282, Supply Office, Directed to port on beam, frame 61,
3 ff. from beam on =hip’s center line and to starboard.

A. (2) 40g. B. Less than 20g.
Reed Gages
R'1 - Similar 1o photo 260. Aft fireroom, comparimeni B=2~1,

Directed to port am slarboard frame 101, 4 ft.bel 2w upper grating
level.

20 ¢ps 20 cps
Graph TUo Dn Up Cn
A. (3 Fig. 50 0bb .05 015 015
B. Fig. bl .03 .03 0 .02

R’2 - Similar to photo 262. Afi fireroom, compartmeni. B-2-1, Vertlcal

an “op of keel at frame 101, Direcied up.

20 cps | 20 cps
Graph Up Dn Up Dn
A. {3) Readings all zero,
B. Figure 52 0.6 .06 ,G0b O
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DD406 - USS ST'ACK
COMMENTS
Tagt Able  Range 3995 f..  Bearing 3'1' ,

The guges below the waterline indicated mugible shock althsugh
R’2 on the keel had a slight shock. The putty gages iz C.LC. gave cead~
Ingn of 90 and 40g. In geod correlotion with ihe similarly place gagew
of the DR3Y0 and DD404.

Test Baker  Range 6150 ft. Bearing 324°¢

Instruments wer® placed in expeciation of incidence of the preg-
sore wave on the siarboard side rather than ths pert bew. The undex-
waisr reed gages indicated alight shock. The auly putly gage which .
ha.darecardwaaveruca.linCIC.whichsupnarutheanonalmdata
of the DD404, DD402, ete,
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DD408 - WIL.SON
Putty Gages
G1 - Photo 283. Aft fireroom, compariment B=-2-1. Directed to port
68"’ below main deck on siarboard hull frame 101. First frame fwd.
of aft bulkhead of aft fireroom. ' .

A. (1) less than 50g. | B. Less than 50g.

G2 - Photo 204, Aft fireroom, compartment B-2-1. Normal to hull
frame 101 on starboard side of ship 48’ below upper graiing level,

A. (3) less than 50g., B. Less than 50g.

G3 - Photo 295 and 317. Aft fireroom, compariment B=-2-1. Directed
up on cer.ter Une of keel 48’ forward of frame 104.5.

A. (8) less than b9g. B. Less than 50g.
G4 - Photos 296 and 297. Forward engine room, compartment B-3-1.
Directed up on mounting pad of starboard Low pressure turbine found-
ation.

A. (3) less than 20g. B. Less than 20g.

G5 - Photo 298, Forward engine rcowm, compariaent B-3-1, Direcied

fo pori on mounting pad of starboard low pressure turbine foundation.

A. (3) less than 20g. R. Less than 20g,

G6 - Photo 299, Forward engine room, compartment B-3-1, Direcied

down on foundation of main swi:chboard.
A. (3) less than 20g. B. 40g.

G7 - Photo 300. Main batiery director. Directed up on special
brackei jus* inside starboard dour.

A. (2) less than 20g. B. Less than 20g.

G8 - Photo 300. Main batiery direcior (Mark 33). Directed to star-
board on special bracket just inside starboard door.

A. (2) 40g. B, 30g.
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DD408 - WILSON
Putly Gages

GP -~ Similar to phote 2589. Supply Office, Directed up ou deck about
8’’ trom ‘nboard bulkhead, On center line of beam at frame 60

A. (3) 50g. B. l.ess than 20gr.

G10 -~ Similar to photo 270, Supply Office. Directed to port & 1t abova
deck cn stz ~Luard bulkhead 2t frame 60.

A. (1) 180g. B. 90g.
G11 - No Photo. Directed up on top of mast un antenna foundation.

A. (1) less than 20g. B. Less than 20g.
G12 - No photo. Directed to port on ioo of mast,

A. L.ess than 20g. B. Less than 20g.
G13 - Photo 301. (3) Fofward. engine room. Directed up on iurbo-
generator base. Tnboard turbo-generaior on upo«r grating level at
approximate frame 114,

A. (3) less tlan 20g. B, 6Ug.

Gl4 - Photo 301, Forward engine room. Directed rc port on inboard
turbc-generatcr base on upper grating level at approximate frame 114,

A. (3) lecs than Lug. F. B0g.

&b - Similar to pholo 271, “LIC. Direcied to port on deck bracket
5" 1o port of s'arboard hulkhead at frame 62.

A, (2) 80g. B. Less than 20g.

G16 - Photo 202. Engineer’'s record office. Directed up on deck 8"’
port of starboard bulkhead at frame 101.

A. (2) 30g. B. 40g.
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DD408 - WILSON
Reed Gages

R”1 - Photo 293. Slow speed. Aft fireroom, compartment B-2-1.
Directed to port on starboard shell frame 101, 52’ below main deck.

Graph Record 20 cps 40 cps
Up Dn Up Dn

A. (1) Fig.b4 Fig.55 .15 .16 125 .13

B. wave 1 Fig.6% Fig.63 .02 ,015 .02 .02

B. wave 2 Fig.62 Fig.04 035 .07 025 .05
R”’2 - Photo 3083, digh speed. Aft fir erooml, compartment B~2-1,Direct-

ed to port starboard shell frame 93, 59" below upper grating level (third
frame forward of aft bulkhead).

Graph Record 20 cps 40 cos
Up Dn Up Dn
A. (3) Fig.o6 C0bd 045 0 0
B. wave 1 Fig.6b Fig. 66 025,020 .01 .01
Fig.67
B. wave 2 Fig.6H Fig.68 086 11 035 .03b

R’’3 - Photo 317. High speed. AFfL firercom. ~ompar ment B-2-1. Direc:-
ed up on center line of keel at frame 101

Graph Record 20 cps 40 cps
Up Dn Up Dn

A, () Readings all zero
B. wave 1 Fig.69 ¥ig.70-76 .13 L1836 .035 .04

B. wave 2 Fig.00 Fig.77 025 025 .02 .02
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Reed Gages

R4 - Photo 596, Slow speed. Forward engine room, compartment
B=3=1, Directed up on mounting pad of starboard iow pressure turbire.

Graph Record 20 eps 40 cps
: Up Dn Up Dn

A. (3) Readings all zero

B. wave 1 Fig,78 Fig.79 .02 .02 .02 .02

B. wave 2 I'ig.78 Fig.80 .02 .02 .01 L1
R’’5 - Photo 297, Slow speed.r Forward engine room, compax’t;nent

B~3-1. Directed to port on mounting pad of starboard low pressure
hirbine.

Graph Record 20 cps 40 2ps3
' Up Dn - Jp Dn

A. (3) Readings all zero.
B. wave 1 Fig.81 Fig.82 .92 N2 .01 .01

B. wave 2 Fig.51 Fig.85 .02 .01 .01 .01

o

R’’6 - Photo 304. Slow speed. Forward engine room, ~ompariment B-3-1,

Directed down on foundation of main switchboard.

Graph Re~ord 20 cps 40 cps
Up Dn Up Dn

A. (3) Fig. 57 Fig.58 015 .025 .01 .01
B. wave 1 Fig.84 Fig.85 035 ,025 .02 .02
B. wave 2 Fig. 84 Fig.86 13 ..13 .01 .03

R™7 - Similar to Photo 272. High speed. Main battery director (Mark 33).
Directed up on special NRL bracket just inside starboard door.

A. (2) Fig. b9 .13 .15 .01 .03
B. wave 1 Fig.87 Fig.88-94 ,035 ,02b .02 .02
B. wave 2 Fig.87 Fig.95-06 .07 11 0256  .02b
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Reed Gages

RS - Similaiw to photo 273. Malin battery director (Mark 33). Directed
o starboard on special NRL brackei just Inside starboard door.

Graph Record Up Dn Up Dn
20 cps 40 cps
A. (2) Fig. 60 - ,168 .185 - 045 .026

B. Resadings all zero,

'R”’{ - Similar to photo 274. High speed. Directed up on deck about 30”
to swarboard of port bulkhead. On center line of beam under frame 60.

Graph Record 20 cps 40 cps
' Up Dn Up Dn

A. (3) Readings all zero
B. wave 1 Fig.97 Fig.98-99 .085 .065 .02 035
B. wave 2 Fig.97 Fig.100 .0& .09 .02 015

R’10 - Photo 305. Supply Office, Directed o por* 3 £, above deck on star-
board bulkhead frame 63.

Graph Record 20 cps 40 cps

Up Dn up Dn
A. (1) Fig. 61 67 77 .97 .65
B. Figure 101 B15 0 L.135 .70 .60

Indenter Gages

Q1 - Photo 306. Number 4, 5° gun. On foundation at standing platform
level on starboard side of gun supports. 2 ft, aft on slarboard side

of breech clearance depression in deck. Directions assume gun to be
pointing afi.

A B
Up 50g. Up bbg.
Dn 30 Dn . 8b
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DD408 ~ WILBON

Indenter Gages
QI - cmum’.ed'
A B
80° 40 o s0e 20
170° | 25 170° 30
260° 50 260° 20
360° 30 360° 20
Q2 » Similar to photo 806. Number 3, 5" gun. Same position as Q1 with
respect to gun |
A B
Up 3bg. - Up bbg.
Dn 30 Bn - 40
80° 40 75° 30
170° 25 185° 15
260° 30 266° 20
360° 25 346° 40

Q@S - Photo 307. Port Mark 51 director. Directed up on starboard slde
of director foundation at platform level. '

A . B
Up 40g. Up 3bg.
Dn - Dn 30
15° 100 15° 40
105° 45 105° 0
195° - 1956 40
285H° : 60 285H° 55

Q4 - Photo 308. Starboard twin mount 40 mm gun. On underside of
foundation at intercection of I-beams on starboard and aft corner of
Inner square formed by these beams.

A B
Up 50g. Up 20g.
Im 70 Dn ab
0° - 45° 20
90 60 135° 50
180° b5 225° G0
270° 45 2156¢ 50
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DD408 -~ WILSON

Duienter Gages

Q@9 = Plioto 3009, Starboard torpedo direcior. Vertical on platiorm at
bagre of director on port aft corner of foundation, Navigailon bridge.

Up

Dn

10°
100°
1£9°
280°

QB - Photo 310. Port torpedo director. Vertical on platform at base

A

90g.
80
110
76
75
90

B

Up

Dn

30°
120°
210°
300¢

of directcr on starboard aft corner of foundation,

Up
Dn
45°
135°
225°
3156°

A

60g.
.20
80
60
70
bb

B

Up
on
45°
130°¢
22b°

3i5°

20g.
20
80
89
65
a2b

- 110g.
110
50
40
50
30

Q7 = Photo 311, Mark 33 gun director. On deck at base of direcior
near port side of aft brace stiffener. Verilzal.

A B
Up 30g, Up 30g.
Dn 30 Dn b5
80° 35 Qe 50
170° 40 90° ' 20
.260° 00 180° 25
350° 90 270° 35

Q3 ~ Similar to photo 273. Maln director (Mark 33). Ir:lae starboard
donr on special WRL bracket

A B
Up 95¢g. Up 36g.
Du 515) Dn S 15}
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DD408 - WILSON
Indentex Gages
QB - c‘antmuéd

80°
170°
260°
350°

0bg.

40
80
bb

00
g0°
180°
270¢

8b
50
o0
40

QP - Photo 312. Port torpedo tubes. On deck 324° clockwise from

part about 6’ from foundation column. Vertleal,

Up

Dn

76°
165°
2bb°
345°

A

30g.
50
2b
35
20
30

Up

Dn

80°
1'70°
260°
350°

B

80g.
30
65
20
65
80

Q10 - Photo 294. Aft fireroom, comparimeni B-2-1, On shell 4 ft. 8°°
below upper grating level at frame 101, siarbnard side, Normal to

flange of frame. :
A B

Normal inb’d 50g. Normal inb’d 55g.

Normal suth’d 45 Normal outh’d 25
Up 30 Up 55
*Dn 50 *Dn 45
for’d 75 For'd -
aft 50 : Aft 50

* These direciions all in plane tangent to shell
Shock displacement Gages

01 - Photo 315, Aft fireroom, compartment B-2-1. Directed to port
cn starboard frame 93, 4 ft. below main deck.

B. Record -~ Fig, 102a ~-d
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VD408 - WILSON

Shock Displacement Gages

02 - Photo 303 and 316, Aft fireroom, compartmeni B-2-1. Normal
to starboard frame 93, 1 ft. above lower grating.

B. Recard not repraduced but is available.

08 - Photo 317, Aft flrercom, compariment B-2-1, Directed up on
frame 101 near keel. '

B. Reccrd - Fig. 103a~c

04 - No photo. Forward engine room, compartiment B-3~1, Directed
to port mounting pad of low pressure turblne foundation.

B. Gage motor failed to operate.
Veloclty Meters.

V'l - Photo 318. Fig. 104 and same as 404 Test Able. Afi fireroom,

compariment B-2-1. Normal fo siarboard shell frame 101, 28 below
upper grating level,

A. (38) Record no: distinguishable.
B. Record no: distinguishabila,

V*2 - Photo 317, Aft fireroom, comparimeni B-2-1. Directed up on
top of keel at frame 101,

A. {3) Record not distinguishable,
B. Record noi distinguishable,

V’3 - Photo 293, Aft fireroom, comparimeni B-2-1, Normal to star-
board shell frame 101, b ft. below main deck.

A. {1) Record no! distinguishable.

B. Record noi distinguishable.

\ -
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DD403 -~ W.LSON
Velocly Meters

V4 -~ Photo 297. Forward en«ine room, compartment B-3~1, Directed
up an mouating base of starboard low preasure turbine.

A. (8) Record not distinguishable.
B. Recard not distinguishable.

V5 - Photo 314. Forward engine room, compartment B-3-1, Directed
dov.n on beam under staruvoard end of main switchboard.

A. (3) Record not distinguishable.
B. Record not diskingu..shable.

V'6-= Similar to photo 270. Supply Office. Directed to port on frame
61 of starboard bulkhead 3 ft. above deck.

A. (1) Fig. 47. Channel 6.
B. Fig, 104, Channel 6.

V’7 - Similar to photo 269. Supply Offire. Direcied up on deck over
beam at frams 60. Aboutl one foot from inboard culkhead.

A. (8) Record not distinguishable.
B. Fig. 104, Channel 7.

V'8 = Photo 300. Main Bai‘ery Direcior, Direcied up on special NRL
bracket.

A. {2) Record not distinguishable.
B. Fig. 104, Chanual 8,
COMMENTS
Test Able Range 4439 ft, Bearing 24°
Putty gages G8, G9, G10, G15, and G16 were the only one to

show readings. They support very well the pattern of puily gage
readings on the DD404, though they were bul 1/2 to 2/5 as large,
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DD408 ~ WILSON
COMMENTS
with the exception thei G1 showed no reading instead of the highest.

All indenter gage read.ngs were lens than 110g. and are also
falriyy consistent with DD 404 indenter gages.

Reed Gages R’’1, R’8, :nd R’10 were the only reed gages to
register more than a negligible shock and are consistent with the
DD404 readings and the other gages of the DD408.

V'8 was on the Supply Office pulkhead and was the only velocity
meter to glve a signal discernable above the background. A steady
acceleration of about 35g. average for a duration of 10 milliseconds
gtarting at .095 secands is followed by a large transieni vibratlon >
frequency 43.5 cps. This fransient has an amplitude of 2.5 fi/sec
which 1s equivalent 7o a ,11 inches amplitude. Note that bottoming of
the meter occurred at the time eqgual 10 .103 sec., .116 sec,. ,172,
.202 sec., ~te. This meter was adjacen: o R'10 and G10. R’10 to-
gether with G10 Indicates a peak acceleration of 160g. The reed
gage indicates a disturbance having a characteristi. frequency of
about 40 cps, thus agreeing very well wih V' 6. V'8 on the DD40N4
In a similar locatdon indiza~ed a 70 zps, trorizn: vibration and a
10 millisecond inital azreleraiion period

Tesi Baker  Range %4un © Bear.ng 8357°

Instruments were pla.ed in expeciation of incidense ol 1he
prasaire wave on the sarboard side rather than ne port bow.

Pu?’y gages G6. €8, G110, Gli. G14. and G186 showed readings
but all of these were |ess than 100g. Of these, the réadings of G183
rand G14 are indoub: be. 2use ‘hey alune were On a base whose
temperaiure was abour 200°. Such iemperaiures seem 10 cause
s